INTRODUCTION
Spinal subdural hematoma occurring as a result of anticoagulant therapy is a rare cause of spinal cord compression. The therapeutic implications are important because early recognization and surgical decompression may prevent permanent spinal cord damage. A recent case report and review (Guthikonda et al., 1979) stated that only two cases had been reported. In fact, there are seven reports of anticoagulant related spinal subdural hematomas (Cloward and Yuhl, 1955; Tricot et al, 1964; Levy and Stula, 1971; De Angelis, 1972; Kohli et al, 1974; Guthikonda, 1979) . Two other probable cases have been reported (Shaake and Schafer, 1970; Messer et al, 1976) , but the details were insufficient to permit analysis. The case reported here is the eighth. CASE REPORT A 66 year old woman had an aortic valve prosthesis inserted in 1974 because of rheumatic heart disease. Anticoagulant therapy was begun and maintained with warfarin sodium 5 mg. daily. Four days prior to admission, she suddenly developed severe back pain localized to the mid portion of the thoracic spine. Over the next several hours, the pain radiated into her legs and weakness and numbness occurred. Twenty-four hours after onset she was unable to move her legs or to pass urine. She was treated at home for a further three days and then transferred to the St. John's General Hospital. On the day prior to admission, fever developed and she complained of headache and neck stiffness.
Examination on admission showed a complete flaccid areflexic paraplegia. Sensation to pin-prick was absent below T-6. She was incontinent of urine and the anus was patulous. Neck stiffness and fever (39.2°C) was present. Prothrombin time was 19/12; partial thromboplastin time 42/40. At lumbar puncture for myelography, the CSF was found to contain old, dark blood. The myelogram demonstrated a complete block to the passage of contrast material at T-9.
An immediate laminectomy, extending from T-7 to T-9 inclusive, was performed. The dura was blue and tense. Upon opening it, semi-liquid, dark blood clot extruded itself under pressure. A number 8 French red rubber catheter was inserted into the subdural space in both cephalad and caudad directions and the whole clot was removed with the aid of saline irrigation. Spinal cord pulsation returned. Water tight closure without drainage was effected.
There was no neurologic improvement in the post-operative period. She recovered from the surgery and several weeks later was transferred to a spinal rehabilitation unit. At examination six months later, no improvement was noted.
ANALYSIS
A review of table 1 shows that the 8 cases were equally distributed between the sexes. The age range was from 19-80 years, the average being 55. Three were receiving warfarin, one bishydroxycoumarin, one heparin and the others unspecified coumarin products. In 4 patients, the prothrombin times immediately preceding the onset of symptoms were specified, but in the others this information was not given. Lumbar puncture was considered to be the main cause of the hematoma in 2 cases, but no precipitating factor was identified in the others. All patients had back pain which progressed to paraplegia over a few hours to several days. The spinal level involved was usually the mid to lower thoracic, but the extent of the hematoma over many segments was shown by one of the cases which came to autopsy (Tricot et al, 1964) . Six cases were treated by laminectomy and removal of the clot. Recovery occurred in only 2 (Kohli et al, 1974; Levy and Stula, 1971) . Two cases (Tricot et al, 1964 ; De Angelis, THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES (Strain, 1964; Iizuka, 1972; Levy and Stula, 1971; Sreerama et al, 1973) , spinal subdural hematoma is well recognized. It presents a typical, though non specific clinical picture. Severe back pain localized to the spine often with a radicular component is the first complaint. At onset, the intensity of the pain is less severe than that seen with spinal epidural hematoma. Headache, occasionally associated with neck stiffness and fever, may occur. Trauma or straining are not usual precipitating events. The pain is followed by the development of weakness and numbness progressing to a complete sensorimotor paraplegia over a few hours to days. Prostration due to pain may cause the weakness to go unnoticed initially.
Myelography is the essential investigation. It will demonstrate partial or complete obstruction to the passage of contrast material at the hematoma site. It may be difficult to obtain CSF at lumbar puncture because of the presence of the clot. When this occurs, the myelogram must be performed via cisternal or lateral cervical puncture.
Several authors (Silverstein, 1979; Wiener and Nathanson, 1962; Snyder and Renaudin, 1977) have discussed the relationship of prothrombin activity to the likelihood of serious hemorrhage in patients undergoing anticoagulant therapy. All agree that the longer the prothrombin time, the higher the incidence of bleeding, but also note that many serious hemorrhagic complications have occurred when prothrombin times have been well within the therapeutic range. In 5 of the cases analyzed here, the prothrombin times at the time of onset of symptoms were reported. Four were within, and one below, what is considered to be a "safe" prothrombin level (between 10% and 30% -Quick 1-stage prothrombin time test). It should be noted that De Angelis (1972) stated that the method of expressing prothrombin times as a per cent of normal, is prone to technical error.
Lumbar puncture was considered a significant precipitating factor in 2 of these cases (De Angelis, 1977; Kohli et al, 1974) and in 1 which was mentioned, but not analyzed (Messer, 1976) . Edelson (1974) called attention to the danger of this procedure in thrombocytopenia, reporting 8 patients with this condition who developed spinal subdural hematomas shortly after the puncture.
We believe that the same danger exists in a patient receiving anticoagulant therapy. If lumbar puncture in such a patient is deemed absolutely necessary, then the anti-coagulant must be discontinued and fresh frozen plasma and phytonadione or heparin antagonists administered. The procedure should be performed by the most skilled physician available, using the smallest gauge needle possible and the patient must be observed closely afterwards for the development of pain or neurologic signs (Edelson, 1974) .
Spinal subdural hematoma is a neurological emergency. When a patient receiving anticoagulants develops symptoms suggestive of intraspinal hemorrhage, the anticoagulants should be immediately discontinued, appropriate antidotes administered and immediate myelography performed. Early diagnosis and prompt evacuation of the hematoma will result in a greater likelihood of recovery.
